Chronic infusion of angiotensin-(1-7) reduces heart angiotensin II levels in rats.
We tested the hypothesis that the actions of Angiotensin (Ang)-(1-7) in the heart could involve changes in tissue levels of Ang II. This possibility was addressed by determining the effect of chronic infusion of Ang-(1-7) on plasma and tissue angiotensins. Ang-(1-7) was infused subcutaneously (osmotic minipumps) in Wistar rats. Angiotensins were determined by radioimmunoassay (RIA) in plasma, heart, and kidney. Tissue and plasma angiotensin-converting enzyme (ACE) activity and plasma renin activity (PRA) were also measured. Cardiac and renal ACE2 mRNA levels and cardiac angiotensinogen mRNA levels were assessed by semi-quantitative polymerase chain reaction (PCR). AT1 receptor number was evaluated by autoradiograph. Chronic infusion of Ang-(1-7) (2 microg/h, 6 days) produced a marked decrease of Ang II levels in the heart. A less pronounced but significant decrease of Ang-(1-7) was also observed. No significant changes were observed for Ang I. Ang II was not altered in the kidney. In this tissue, a significant increase of Ang-(1-7) and Ang I concentration was observed. A significant increase of plasma Ang-(1-7) and Ang II was also observed. Ang-(1-7) infusion did not change ACE activity or PRA. A selective slight significant increase in ACE2 expression in the heart was observed. Heart angiotensinogen mRNA as well as the number of Ang II binding sites did not change. These results suggest that AT1 receptors-independent changes in heart Ang II concentration might contribute for the beneficial effects of Ang-(1-7) in the heart. Moreover, these results reinforce the hypothesis that this angiotensin plays an important site-specific role within the renin-angiotensin system.